Evidence has shown that sensation seeking is positively related and parental restrictions on R-rated movies are negatively related to smoking onset in adolescence.
Today's youths consume vast amounts of media; children and adolescents in the United States spend an average of nearly 6.5 hours per day using media, with the majority of time spent viewing television and movies. 1 When watching popular movies, youths are exposed to many risky behaviors, including smoking, 2-5 which rarely is displayed with negative health consequences and most often is portrayed in a positive manner or glamorized to some extent. 2, 6, 7 Empirical studies demonstrated a dose-response relationship between the amount of movie smoking that adolescents view and the likelihood that they will begin smoking, independent of other important risk factors for smoking. [8] [9] [10] [11] Attributablefraction estimates suggested that movie smoking exposure accounts for one-third to one-half of adolescent smoking onset. [12] [13] [14] Given this estimate, reducing movie smoking exposure among youths could be an effective prevention strategy.
Although smoking is portrayed in all movie rating categories, it is most prevalent in R-rated movies, 2, 5, [15] [16] [17] which are restricted at the box office to individuals Ն17 years of age unless parental permission is provided. Therefore, parental enforcement of R-rated movie restrictions should limit movie smoking exposure to youths Ͻ17 years of age. Several US crosssectional studies showed that adolescents who reported R-rated movie restrictions had actual lower levels of exposure to R-rated movies and were less likely to have ever tried smoking, compared with those who had no restrictions. 18, 19 R-rated movie restrictions also were related to lower attitudinal susceptibility to smoking among adolescents who had never tried smoking. 20 Furthermore, parental prohibitions on viewing R-rated movies were associated with lower risks for smoking, with controlling for general parental monitoring. 21 Similar prospective findings were reported, with children whose parents restricted their R-rated movie exposure seeing less movie smoking and being at lower risk for initiation of smoking within the subsequent 1 or 2 years. 22 These findings were replicated in Germany; adolescents who reported parental prohibitions on viewing of FSK-16 movies (no one Ͻ16 years of age allowed in theaters) were at lower risk of future smoking. This effect was mediated in part through lower levels of exposure to movie smoking portrayals. 23 Holding the line on R-rated movie viewing may not be easy for some parents, however. As early as the 1960s, Bell 24 argued that parenting is a bidirectional influence and suggested that children may modulate their own socialization on the basis of their own behavior. Empirical evidence has supported the idea proposed by Bell, 24 by demonstrating that parenting changes children's problem behaviors and vice versa. 25, 26 One parenting challenge involves children with high sensationseeking propensity, a trait that has been found to be a strong predictor of smoking. 27 Sensation seeking describes the tendency to seek novel, complex, and intense sensations and experiences and the willingness to take risks for such experiences. 28 It is reasonable to expect that sensationseeking children may affect parenting behaviors, especially when children grow into adolescence and are more able to select their environments and experiences. 29 Although 58% of the total variance in sensation seeking was found to be explained by genetic influences, 28 this trait is not as fixed and stable as thought previously. Instead, sensationseeking levels seem to change slightly across the life span, with an increase during adolescence, which might be explained by social/environmental influences. 28, 30, 31 One of these influences seems to come from the media. A recent study on sensation seeking and R-rated movie viewing indicated a short-term reciprocal relationship between the 2 constructs; sensationseeking adolescents were more likely to view R-rated movies, and exposure to such movies strengthened sensation-seeking tendencies. 32 However, that study also revealed that, over a longer period, R-rated movie exposure was associated primarily with increases in sensation seeking; watching R-rated movies increased sensation seeking more than sensation seeking increased viewing of R-rated movies. 32 Given this finding, it seems reasonable to expect that parents who restrict their children from watching R-rated movies may protect them from smoking onset in 2 ways, that is, by limiting movie-induced influences to smoke and by decreasing growth in sensation seeking triggered by movies.
This study builds on previous findings by establishing the prevalence of full restrictions on R-rated movies within a nationally representative US sample of adolescents. Furthermore, we examined the interplay between parental R-rated movie restrictions and adolescents' levels of sensation seeking, to assess mechanisms through which R-rated movie restrictions might affect smoking. To investigate this, we tested a cross-lagged model embedded within a survival model (Fig 1) . We hypothesized that higher levels of sensation seeking would be related to smoking onset directly but also indirectly through a loosening of parental R-rated movie restrictions, presumably because sensation-seeking youths sway their parents' rules. R-rated movie restrictions were hypothesized to be related to lower risk of smoking directly and indirectly through lower levels of sensation seeking. The analyses controlled for other potential influences, namely, exposures to other media, social influences to smoke, and parenting style.
METHODS

Participants and Procedure
Data from a longitudinal study on media and health that included 6522 US adolescents 10 to 14 years of age were used. In 2003, adolescents were recruited by using random-digit dialing, with 3 follow-up evaluations at 8-month intervals. Telephone surveys were administered by trained interviewers. To protect confidentiality, adolescents could answer sensitive questions by pressing numbers on the telephone. All aspects of this project were approved by the institutional review boards at Dartmouth Medical School and Westat (Rockville, MD), a survey research firm. Of the baseline subjects, 5503 (84%) participated at the 8-month follow-up evaluation, 5019 (77%) at the 16-month follow-up evaluation, and 4574 (70%) at the 24-month follow-up evaluation. Demographic characteristics of the baseline sample were nationally representative of the US population 10 to 14 years of age regarding gender, socioeconomic status, and Census region but with a slight overrepresentation of Hispanic adolescents and underrepresentation of black adolescents. Details concerning the project were described previously. 13 Attrition analyses of data for the subjects included in this study revealed differences between those retained in all 4 surveys and those lost to follow-up monitoring; lost subjects were younger, had lower academic performance, had lower socioeconomic status, and were less likely to report limits on R-rated movies. In addition, these subjects were more likely to be black and to have parents or friends who smoked.
Measures
Smoking Onset
The primary outcome was the transition from never smoking to ever smoking. To assess smoking status, adolescents were asked at each wave, "Have you ever tried smoking a cigarette, even just a puff (yes or no)?" Change in smoking status was assessed for 3 intervals, that is, baseline to 8 months, 8 months to 16 months, and 16 months to 24 months.
Parental R-Rated Movie Restrictions
R-rated movie restrictions were measured by asking the adolescents at each wave, "How often do your parents let you watch movies or videos that are rated R (never, once in a while, sometimes, or all the time)?" The internal validity of this measure was demonstrated through strong positive associations with actual R-rated movie exposure. 18, 22 For ease of interpretation, the responses were reversed, with higher scores reflecting higher restriction levels.
Sensation Seeking
Sensation seeking was established with a scale addressing 2 important components of sensation seeking, 28 that is, thrill and adventure seeking ("I like to do scary things" and "I like to do dangerous things") and boredom susceptibility ("I often think there is nothing to do"). In addition, the intensityseeking component ("I like to listen to loud music") of the Arnett Inventory of Sensation Seeking 33 was included. Adolescents were asked to indicate how much the phrases were like them ("not like you," "a little like you," "a lot like you," or "just like you"). Scores were averaged. Cronbach's ␣ values varied between .57 and .62 across waves. Assessment of sensation seeking with 
FIGURE 1
Hazard model for smoking initiation explained by parental R-rated movie restrictions and children's sensation seeking. For simplicity, pathways for the covariates, stability pathways between baseline and 24-month follow-up evaluations, and extra lagged paths from the repeated measurements of R-rated movie restrictions and sensation seeking with respect to smoking initiation at later time intervals are not displayed. b is an unstandardized estimate. a P Ͻ .01; b P Ͻ .001.
this validated scale was found to be a good predictor of smoking. 34 Covariates A number of possible confounders, assessed at baseline, were included in the analyses. In addition to the demographic characteristics of gender, age, race/ethnicity, and socioeconomic status, we included adolescents' academic performance, rebelliousness, involvement in extracurricular activities, daily television exposure, and number of movies watched per week. Parenting style was defined on the basis of levels of parental support and control, as assessed with the Authoritative Parenting Index. 35 Parental support involves how adolescents think their parents respond to their needs and empathize with their concerns. Parental control relates to how adolescents think their parents set and enforce limits. Parental smoking and parental disapproval of smoking 36 also were included. We decided not to control for sibling smoking and friend smoking because we considered both to be mediators of the R-rated movie parenting effect on behavior. Including those factors would overspecify the model and result in underestimates of parenting effects on behavior. Sibling smoking was rejected as a covariate because sibling smoking was expected to be affected by parental R-rated movie restrictions applied at the household level. In addition, changes in friend smoking have been found to mediate the movie smoking effect on behavior; therefore, friend smoking was rejected as a covariate. 37, 38 More specifically, by being strict regarding R-rated movie viewing, parents decrease the risk of their children having a smoking sibling because that sibling presumably has comparable restrictions. Parents' restrictions regarding R-rated movies also may decrease the odds that their children will affiliate with peers who smoke. An overview of the covariates and the reliabilities of the scales is provided in Appendix 1.
Strategy of Analyses
To establish the population-based prevalence of parental R-rated movie restrictions in the US population, we calculated proportions for the total sample (N ϭ 6522) by using survey population weights. The main analysis involved an assessment of time to smoking onset by using a discretetime survival analysis, which models the hazard probability of smoking onset occurring in a specific time interval, given that it has not happened yet. 39 Therefore, we selected the baseline never-smokers (N ϭ 5829). To examine the bidirectional relationship between R-rated movie restrictions and sensation seeking and their direct and indirect associations with smoking onset, we combined a cross-lagged panel model with the survival analyses. Longitudinal cross-lagged modeling is an appropriate way to establish the causal predominance between 2 constructs, because bidirectional associations between the constructs can be examined with controlling for effects at earlier points in time. 40, 41 The model, as illustrated in Fig 1, 44 Missing values were imputed through multiple imputation by using functions in the missing data library in S-Plus (Insightful Corp, Seattle, WA). 45, 46 The combined data for the cross-lagged/survival model converged more quickly with 15 imputed data sets than did the model that used a likelihood-based approach to missing data. Convergence of the data augmentation algorithm was checked through inspection of an autocorrelation plot of the worst linear function of the parameters.
RESULTS
Descriptive Statistics
The weighted prevalence of reporting full parental restrictions on watching R-rated movies at baseline was 32% among the total sample (N ϭ 6522).
Descriptive statistics for child and social/environmental characteristics of the nonsmoking adolescents at baseline (N ϭ 5829) are presented in Table  1 . The prevalence of R-rated movie restrictions, mean levels of sensation seeking, and the incidence of smoking onset across waves are presented in Table 2 . Table 2 shows that the prevalence of full restrictions on watching R-rated movies among the baseline never-smokers was 33% (unweighted). The prevalence of R-rated movie restrictions decreased significantly over time, with only 12% still reporting complete restrictions at 24 months. The average level of sensation seeking increased over time, as did the prevalence of smoking, with ϳ5% of previous nonsmokers trying smoking during each time interval. Figures 2 and 3 display the crude linear relationships between baseline R-rated movie restrictions and sensation seeking, respectively, and ever-smoking prevalence at 24 months, which indicate that parental lenience concerning R-rated movies and higher levels of sensation seeking were both related to being a future ever-smoker.
Model Findings
The cross-lagged part of the model demonstrated excellent fit ( 2 2 ϭ 3.08 [N ϭ 5829]; P ϭ .21; comparative fit index: 1.00; root mean square error of approximation: 0.01; standardized root mean squared residual: Ͻ0.01). Findings of the full model are presented in Fig 1 and Table 3 . Cross-lagged paths revealed significant negative associations between adolescents' levels of sensation seeking and later levels of parental restrictiveness on watching R-rated movies (baseline to 8 months, unstandardized estimate b ϭ Ϫ0.16; P Ͻ .001; 8 months to 16 months, b ϭ Ϫ0.17; P Ͻ .001). Restrictions also were found to be significantly related to future levels of sensation seeking (baseline to 8 months, b ϭ Ϫ0.03; P Ͻ .001; 8 months to 16 months, b ϭ Ϫ0.04; P Ͻ .001).
Findings for the hazard part of the full model demonstrated direct prospective associations between each repeated measure of sensation seeking and smoking onset over the subsequent 8 months (baseline to 8 . We estimated that full parental R-rated movie restrictions could make a two-to threefold difference in the risk of initiating smoking (Table 4) . We also tested whether the expected indirect effects in the model were significant by testing the product of the paths involved against the null hypothesis of 0 by using Wald tests. Findings from these The scores for sensation seeking ranged between 1 and 4, with higher scores reflecting higher levels of sensation seeking. The same scale structures applied to the covariates of extracurricular activities, rebelliousness, and parenting style. For ease of comparison, adolescents who reported that their parents allowed them to watch R-rated movies once in a while, sometimes, or all of the time were combined in a group with parents who allowed R-rated movie watching at least sometimes. tests are presented in Table 5 and indicated that all indirect paths were significant.
Finally, the full model included lagged paths between the repeated measures of R-rated movie restrictions and sensation seeking and smoking onset within the subsequent time interval. Because we were interested in interpreting the lagged effects of each predictor with controlling for change in the predictor, we summed the lagged and concurrent paths and tested this effect against the null value of 0. 47 
Sensitivity Analyses
As a sensitivity check, we tested whether controlling for friends' and sibling smoking might alter the main findings. With inclusion of these variables, the findings remained the same, albeit with somewhat smaller estimates for some of the effect sizes.
DISCUSSION
The current findings demonstrated that only a minority (32%) of US adolescents 10 to 14 years of age reported full R-rated movie restrictions, which is consistent with earlier regional reports. [18] [19] [20] 22 In investigating how the interplay between adolescents' sensation seeking and parental R-rated movie restrictions might explain smoking onset, we found that adolescents with lower levels of sensation seeking 27 and those who reported R-rated movie restrictions were at lower risk for trying smoking. [18] [19] [20] [21] [22] [23] The results also revealed negative associations between adolescents' levels of sensation seeking and later R-rated movie restrictions, which indicates that sensation-seeking adolescents are at higher risk for starting to smoke not only directly but also indirectly through changes in parenting. Sensation-seeking adolescents seem to influence their parents to become more indulgent regarding their movie viewing, which subsequently is related to higher risks for smoking. Although the present findings support the notion that children influence their own socialization, [24] [25] [26] 29 the question remains how. Sensation seekers may evoke different parenting behaviors. For example, parents may prefer to keep them indoors to prevent exposure to the experiences they seek but in so doing allow access to R-rated movies. Alternatively, these adolescents may change their socialization actively by being more proactive in their pursuit of R-rated movies, by insisting on watching them, or by watching them without permission. Moreover, the findings seem to point to a bidirectional relationship, which suggests that parents also are able to modify their children's behavioral tendencies through their parenting. By being strict regarding R-rated movies, parents may play a part in preventing For ease of interpretation, only prevalence rates of full restrictions on watching R-rated movies are displayed here. In the model, these variables were used as continuous measures. A significant time effect was found for parental R-rated movie restrictions (Wilks' ⌳ ϭ 0.68, F 3,3700 ϭ 573.32; P Ͻ .001), sensation seeking (Wilks' ⌳ ϭ 0.92, F 3,3723 ϭ 114.59; P Ͻ .001), and prevalence of ever smoking (Wilks' ⌳ ϭ 0.85, F 3,3726 ϭ 226.99; P Ͻ .001).
FIGURE 2
Proportions of baseline never-smokers who tried smoking by the 24-month follow-up evaluation, according to parental R-rated movie restrictions at baseline (never-smokers monitored successfully to 24 months, N ϭ 4167).
FIGURE 3
Proportions of baseline never-smokers who tried smoking by the 24-month follow-up evaluation, according to levels of sensation seeking at baseline (never-smokers monitored successfully to 24 months, N ϭ 4167). Q indicates quartile.
their children from developing higher levels of sensation seeking and associated risk for smoking. Finally, these findings also demonstrated that R-rated movie restrictions affected smoking onset not only at the next follow-up evaluation but also at the subsequent one, which indicates that being strict concerning R-rated movies is fruitful not just in the short term. Not surprisingly, sensation seeking also was related to smoking onset at later points in time.
As with any study, there are some limitations. First, the findings might have been affected by selective attrition. However, this concern regarding bias has been diminished through the inclusion of adolescents with incomplete data, through imputation. Second, the reliability of the sensation-seeking scale was marginal, which might have attenuated the effect sizes. It is important to note, however, that, like other short measures of sensation seeking, 34 this scale seems to be a strong predictor of smoking despite not capturing the construct of sensation seeking as reliably as longer measures. Third, although we controlled for a range of factors that are known to affect youth smoking, there may be other confounding factors. For instance, sensation-seeking children are likely to have sensation-seeking parents, which might result in those parents being less likely to keep their sensation-seeking children away from risky situations (such as watching R-rated movies) because they themselves like sensation seeking. This might have resulted in an underestimation of the impact of parenting in this study. 29 It would be an interesting avenue for future research to explore how parents' own levels of sensation seeking affect the way they handle their children. Finally, the impact of just one movie-related parenting strategy was investigated in our study, whereas other investigators examined other aspects of movie-related parenting, such as parents accompanying their children to the video store, actively determining movie ratings before allowing their children to view movies, monitoring movies viewed at friends' houses, and coviewing R-rated movies. 21 Because sensation-seeking adolescents are more likely to seek novel and intense sensations and experiences, 28 parental movie monitoring may be particularly important because the adolescents themselves are less likely to be able to resist the temptation of watching R-rated movies. This highlights the importance of determining whether different parenting strategies related to the use of media are more or less effective for sensationseeking adolescents.
CONCLUSIONS
Our findings support a clarion call for parents to adopt active parenting regarding media during early adolescence. Given the small proportion of parents who restrict viewing of R-rated movies, it is likely that few parents are aware of the impact that risk behaviors in movies may have on their children. Many parents relax their restrictions regarding R-rated movies during adolescence, but our results suggest that continued restriction is an effective means of reducing adolescents' risk for smoking onset. Pediatricians need to reinforce strict parenting regarding media and its maintenance throughout adolescence. The finding that sensation-seeking adolescents contribute to changes in their own parenting emphasizes the importance of pediatricians finding ways to support and to motivate parents to limit access to restricted media consistently, despite their children's protests. Not all of the responsibility falls on the parents, however, especially because the present findings revealed that sensation-seeking adolescents are at greater risk for smoking directly and indirectly through changes in their parenting. Theaters and video stores should enforce policies that prevent children Ͻ17 years of age from viewing or renting movies without an accompanying parent. This may prevent sensation-seeking children from watching R-rated movies without their parents' knowledge.
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